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I first encountered the physics of Ramzi Suleiman in early 2018, when we became active 
correspondents. I studied physics with relish as an undergraduate, and, driven by curiosity, have 
followed some of its many developments since then. I am certainly not a physicist, but our 
correspondence has refreshed my long-standing interest in the methodology of science. 
For advancing any science, I believe it is of critical importance to have closely 
competing theories in the sense of making distinct predictions concerning observational 
phenomena they share in common, but also making out-of-common-range predictions that have 
directional implications for exploring new phenomena at the frontiers of observation. 
Information relativity (IR) and Special Relativity (SR)—the standard theory originating with 
Einstein in 1905—seem to me to be good such candidates. Let me first give you some 
background. 
Newton, at least up to the 20th Century, was arguably the greatest scientist we have 
known. His followers predicted the arrival of Halley’s Comet in 1758, as if by magic, or so it 
would have seemed to their contemporary citizens (Smith, 1795; 1982, p 103). His theory, 
proposed as a way of accounting for the orderly universe we live in, postulated an invisible 
force of gravity, acting between all ponderable masses that was directly proportional to the 
product of those masses and inversely proportional to the square of the distance separating 
them. As with all science and scientists, however, he made significant errors, both 
methodological and technical.   
Methodologically, Newton’s greatest error was his belief that he deduced his 
theoretical model directly from the observations. “I frame no hypotheses; for whatever is not 
deduced from the phenomena…have no place in experimental philosophy…”1 Such belief error 
is neither unusual in science nor particularly damaging to the advance of science. A scientist’s 
beliefs about what he does has little if any effect on his ability to make influential, lasting, or 
great contributions. Thus the important lesson that we keep separate what a scientist does and 
what he says about what he does (Lakatos, 1978; Smith 2008, pp 283-311).  
All science lives in a sea of anomalies, a truth that applies to not only Newtonian 
science but continues today with Newton’s displacement by the extensions introduced by 
Einstein. Physics, at the extremes of its large-scale and small-scale reach, is a particularly 
challenging information science. Cosmic radiation, ultra-violet light, visible light, infrared and 
radio waves bombard us continuously from the space surrounding us. All we know and can 
infer from this information requires measurement and its interpretation. The effect of the 
                                                     
1 Newton, Principia 1687 as quoted in Segra, 1984, p. 86.  
velocity at which information travels between bodies moving at different relative velocities 
involves issues not recognized by Newton. Yet it had enormous consequences, once the finite 
velocity of light was established. For example, the light we see from the sun arrives with a lag 
of about 8 minutes. Quite generally, as Ramzi carefully develops for us, communication 
between observers traveling at different relative velocities must correct for the finite velocity 
of the communication medium, whether it be audio, seismic, light, or any other electromagnetic 
signals. Thus, the “Doppler Effect,” when a departing train whistle sounds lower in frequency 
as the sound travels further to arrive, while an approaching train whistle sounds higher in 
frequency as it travels less far to reach us.  Similarly, in a storm, we have all experienced the 
time lag between seeing a lightening flash, and hearing its thunderclap, as sound travels so 
slowly in air compared with light. (Impulsively curious, as a Tucson monsoon sweeps in, I 
cannot help estimating how far away the lightening is. Sound travels roughly one mile in 4.7 
seconds.) 
Ramzi’s IR time dilatation correction between moving bodies with a constant relative 
velocity, v, and communication signal travelling with velocity, 𝑉𝑐, is 
   
t = 
𝑡′
1− 
𝑣
𝑉𝑐
 ,      v <  𝑉𝑐                                                                                               (1) 
 
𝑡′ is the time at which an event occurs, as recorded by a local clock on a reference 
frame representing a moving body travelling with a constant velocity, v > 0, relative to the 
frame representing an observer and moving away (at increasing distance). An observer receives 
the signal at time, t, recorded on their local clock, calculated using the above equation. This 
corresponds to the case, for example, in which we are standing on a railway platform and 
observing a train speeding away from us with velocity v on a straight track. The frequency at 
which the sound waves arrive to our ear is slower than emitted from the train, because the 
arrival time between successive waves is increased, reducing the frequency of the signal 
received by our ears.    
If v < 0, the same formula records the difference in clock time except that the moving 
body is travelling at velocity v toward the observer. For the train example, we hear the train 
whistle as more shrill or higher pitched, because the arrival time between successive waves is 
reduced, increasing the frequency we hear.      
Nothing changes in any fundamental way in this time difference calculation if light is 
the signal, moving with finite velocity.2 An earth-bound observer must use the same formula to 
calculate their clock time corresponding to an event on a distant body’s clock time. This is why 
we can say that the light we see from the sun left it 8 minutes ago. With complete confidence, 
we can say that if an observed celestial body is moving away from us, our instruments record a 
“red shift”, that is, the light arrives at a reduced frequency from its emission rate, and shifts 
toward the “red” version of light.3  If the light is moving toward us, then we have a “blue shift.” 
Inferences about the moving body must “reverse engineer” or correct for the red shift or blue 
shift as our instruments perceive and record it.  
I belabor this because of its importance as a source of testable hypotheses, but also for 
the casual reader to understand how simple, intuitive, general and transparent the basic 
adjustments are. As we pass to higher levels of complexity, the same principles are used, but 
                                                     
2 We simply imagine 𝑉𝑐 increasing until it reaches c, the velocity of light; without imposing additional restrictions on 
nature, equation (1) maintains its form.  
3 The red metaphor is common. The light might actually be blue, shifted down from violet, toward red, the lowest of the 
visible frequencies.   
the constructions easily surpass our ability to express comprehension of them. Applying the 
same logic used for time adjustment, Ramzi writes equations for transforming length, mass, 
energy, mass density, etc., as measured at their local origin (or by a defining construction), to 
obtain the measures we receive via signals, including light.  With light the signal, the difference 
between Newton’s rest mass density (a construction, since the object is moving) and Ramzi’s 
adjusted relativistic mass density defines dark matter. He postulates that dark matter exists at 
its ultimate source, measured by Newton’s rest mass density. But we can only infer it; hidden 
in the notion of rest mass, and further obscured by the light signal we receive. This dark matter 
“deep construct” is only knowable through test experiments that alter the signals we receive.4 
All physics lives in the indirect information we receive from nature. Thus, Carl Anderson 
“discovered the positron”, whereas in fact he observed the trace of a particle in a cloud chamber 
with curvature consistent with a positive charge, inferring that it was a positron.5 Nature, we 
hypothesize, is everywhere following the same principles, but we have to correct for time lags 
or compressions and hidden effects in the signals that convey information to us concerning 
those principles if we are to infer their meaning.  
Now let v increase in the limit to 𝑉𝑐. For an approaching object the time adjusted limit 
converges to t = (1/2) 𝑡′; for a departing object, t  is unbounded (infinite). Hence, the blue shift 
and red shift phenomena are asymmetric. For example, for v = - (1/2) 𝑉𝑐, t = (2/3) 𝑡
′ 
(approaching frame); for v =  +(1/2) 𝑉𝑐, t = 2 𝑡
′ (departing frame). 
Einstein also adjusted for the effect of the finite velocity of light on Newton’s 
equations, but his adjustment imposed, as an axiom, the strong condition that, in the quite 
special case where 𝑉𝑐= c, the velocity of light in a vacuum is the same in all frames independent 
of their velocity.  In contrast with (1) above, the resulting (Einstein-Lorentz) correction is 
 
t = 
𝑡′
√1−(
𝑣
𝑐
)2
 ,           v <  𝑉𝑐                                                                                               (1') 
                                                                                                          
 
I have emphasized above that the signal we receive obscures the information sent by 
nature—for example, the light signal from the sun does not announce to us that it left 8 minutes 
ago. IR is about recovering nature’s original local signal, and the time transformation in (1) 
quite precisely accomplishes this objective and only this objective. The Einstein-Lorentz SR 
transformation “corrects” for much more.  (1') is equivalent to the assertion that “time dilation” 
is a property of nature itself, and therefore “real.” Clocks are supposed to run slower on moving 
bodies, ticking more slowly as v increases. Similarly, the transformations for length, mass, 
energy, and so on are constructions attributable to nature. Thus, yardsticks grow shorter as v 
increases. Einstein famously thought the implications of quantum mechanics were so non-
intuitive that they were “spooky.” But the Einstein-Lorentz transformations are as non-intuitive 
and spooky as quantum phenomena! It leads to the alleged twin paradox discussed in Chapter 
3.  
                                                     
4 Ramzi uses the results of a cobalt atom experiment reported in Science to conjecture the critical recession velocity at 
which a quantum phase transition occurs, allowing his equations to extend to quantum phenomena. I have no intuitive 
sense of this extension. I would urge simply that the predictive consequence of this extension, in comparison with SR, 
is the proper means of judging it. SR resides on a mountain of anomalies; only observations thus transformed can be 
the authority in making comparative judgements as to the relative validity of the two models.  
5 Originally, dark matter was inferred from the observation that visible matter could not account for the stability of galaxies, 
which otherwise would be flying apart. Ramzi is straight forwardly doing normal physics with new, but testable, 
distinguishing hypotheses. For science, all the action is in the space of predictable test outcomes. 
Scientifically, however, IR and SP, are replete with sharply differing predictive 
implications without having to appeal to imagined time-travelling twins. We can conduct 
eminently doable experiments in observational cases and judge their ability to predict what we 
observe. Dark matter is a fruitful such area because SR (also general relativity) is silent. (See 
Chapters 14 and 15) 
This silence is neither comforting from the perspective of theory testing nor unusual. 
Welcome to modern physics:  
“Scientists have thick skins. They do not abandon a theory merely because facts 
contradict it. They normally invent some rescue hypothesis to explain what they call a 
mere anomaly, or…they ignore it and direct their attention to other 
problems…scientists talk about anomalies, recalcitrant instances, not refutations.” 
Lakatos (1978, p. 4)  
 
The most common form of response to theory-fact contradictions is to ignore it - let 
sleeping dogs lie, and get your next grant proposal submitted before deadline. We are deep into 
an epoch of “normal science” in which relativity theory has swept away the exciting decade(s), 
immediately following 1905, when, as in Eddington’s eclipse experiments in 1919, people 
eagerly asked the question, “Are the data more nearly in conformance with Einstein or 
Newton?” Yet, in the absence of a competing theory, what does it mean to “test” a theory’s 
prediction? No matter how close the correspondence between observation and prediction, we 
have no guideposts in a single-theory world for imputing meaning to “close.”  
Only when we have at least one competing theory can we make statements about which 
theory prediction is nearest to an observation.  If there is only one theory, science becomes an 
increasingly sophisticated ever-improving curve-fitting exercise. Hence, from this perspective, 
Information Relativity serves to revitalize Newton in theory-fact comparisons, a welcome 
development because it enables a horse race.  
 The vacuity of “test” programs involving only one theory is nowhere better illustrated 
than by the many measurements over the years of time dilation as predicted by special relativity.  
The history is one of claimed “verification” with ever more accurate measures of the predicted 
dilatation. A recent measurement “verifies” the SR prediction to an accuracy of 2.3×10−6!   
(McGowan et al., 1993) Why isn’t the accuracy zero? Because we measure it with error. Ok, 
so how do you know when the error is small enough to provide experimental proof that justifies 
a declaration of theory verification? The experiments get more sophisticated, costly, reduce the 
error, the science prospers, but the results fail to answer the question.  That is because the 
answer is that there is no answer.    
  When Ramzi and I first began our correspondence, I was intrigued but skeptical, and 
had many questions. For example, what does your model predict for the bending of light around 
the sun? He had a paper on it, with similar predictions! I realized this was a clue of importance. 
Notice that (1) and (1’) have the same unbounded asymptotic property at high relative velocity 
for a moving body. Using the “wrong” adjustment will make little difference in lots of 
applications. One example may be in the muon decay experiments, where the estimated muon 
velocity is 0.992 c.  Experiments must be accurate indeed to distinguish the predictive effects 
of (1) vs (1’) where v is nearly the velocity of light.   
 Special Relativity and Information Relativity make predictions that are difficult to 
resolve for frames moving at very low or high velocities relative to signals moving at the 
velocity of light. Intermediate velocity experiments are likely to be much more effective in 
resolving the predictive implications of the two theories. This book offers comparisons across 
a wide spectrum of applications.    
 
I think IR is a fit horse for a series of experimental races with SR.6    
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6 Each race will be a challenge. Where different experiments are used, differences in the test comparisons will reflect 
differences in the theory, but also differences in the experiments. Where the same experiment with IR and SR 
treatments are used, there will be both treatment and theory differences. I never said it would be easy, but the machine 
builders and experimentalists will focus on the right set of problems, not a bunch of distractions.   
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